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(ii)1. Current literature highlights
1.1. Bidentate inhibitors of protein tyrosine phosphatases
Protein tyrosine phosphatases (PTPs) are a large and struc-
turally diverse family of signalling enzymes. Defects in the
regulation of these enzymes can lead to disease. In parti-
cular, PTP1B has long been recognised as a key mediator
of processes leading to diabetes and obesity. Consequently,
PTP1B has been targeted as a drug target for the therapy of
these diseases, with the prime challenge seeking to obtain
small molecules with selectivity for this phosphatase over
other structurally related enzymes. A recent paper has
described an approach to the synthesis of a small library
of PTP1B inhibitors using ‘click’ chemistry, resulting in
the identiﬁcation of novel PTP1B inhibitors.1
Recent reports have proposed that some PTP1B inhibitors
might take advantage of both primary and secondary bind-
ing sites within the enzyme. Compound (i) from Abbott
discovered through a fragment approach is reported to
span across both sites. The authors of the highlighted paper
designed a 66-member library that would use the copper-
catalysed 1,3-dipolar cycloaddition reaction of azides with
alkynes (so called ‘click’ chemistry) to generate 1,2,3-tri-
azole-containing compounds that span both binding sites.







E-mail: nterrett@ensemblediscovery.comalkynes in a mixed aqueous solvent system (t-BuOH,
DMSO and water) to generate a library of 66 triazole prod-
ucts (4 combinations from the combinatorial set were not
made).
The 66 member library was screened directly against six
diﬀerent phosphatases including four PTPs (including
PTP1B) using a ﬂuorescence-based assay procedure. A
majority of the library members demonstrated some degree
of inhibition against three of the four PTPs, namely
PTP1B, TCPTP and YOP. One compound (ii) was charac-
terised as a potent and speciﬁc PTP1B inhibitor with an
IC50 value of 4.7 lM—a value comparable with the Abbott
lead compound (i).The observation of a selective bidentate PTP1B inhibitor
readily prepared using the modular ‘click’ chemistry holds
out promise that further libraries could be prepared to gen-
erate more potent and equally selective inhibitors with
potential for treating obesity and diabetes.1.2. Calixarene libraries for aqueous peptide recognition
Although peptide recognition is an essential biological pro-
cess and oligopeptides are important biological targets, the
development of synthetic receptors for speciﬁc amino acid
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speciﬁc recognition is the construction of hydrogen bond-
ing and ionic interactions between the host and guest
molecules. Although a large number of receptors for pep-
tides in organic solvents have been described, speciﬁc rec-
ognition in aqueous media has had limited success to
date, as such interactions are very weak under these condi-
tions. A recent paper describes the synthesis of a peptido-
calix[4]arene library (iii) consisting of 1000 members suitable
for peptide recognition in aqueous media.2Calixarenes are widely used as platforms for artiﬁcial
receptors, although their potential to function as receptors
depends on the particular modiﬁcation of the core calix-
arene. A peptide library of 1000 members was constructed
using a split encoding method, so that the upper rim of
the calix[4]arene was substituted with four tetrapeptides.
A set of ten amino acids, chosen as building blocks, mainly
consisted of polar, acidic, or basic amino acids to enhance
the hydrophilicity of the host molecule. An amphiphilic re-
sin was selected as a solid support to permit both synthesis
of the library in organic media and subsequently, screening
with peptides in aqueous media.
Dye-labelled tripeptides were prepared to test the binding
abilities of the library members in water. Six diﬀerent kinds
of peptides were prepared by solid phase synthesis and
tested for recognition by the calixarene peptide library.
Those calixarenes that bound the test peptides were found
to carry peptide sequences on the active beads that mainly
consisted of two or three Glu and an aromatic amino acid.
The most striking feature in all the screenings was that
acidic library members prefer basic guest peptides and
basic library members prefer acidic peptides, suggesting
that the binding nature of these receptors in water is
dominated by electrostatic interactions.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
Solid phase synthesis has been used to carry out intra-
molecular aromatic homolytic substitution with benz-
imidazole precursors. The protocol attaches the radical
precursors to the resins via the radical leaving groups (in
the aromatic homolytic substitution), so that following
reaction, the leaving group, unaltered starting materialand reduced uncyclised products remain attached to the
resin, which facilitates easy separation of the cyclised
products.3
The facile solid-phase synthesis of 2,3-disubstituted 6H-
pyrano[2,3-f]benzimidazole-6-ones using 7-ﬂuoro-4-methyl-
6-nitro-2-oxo-2H-1-benzopyran-3-carboxylic acid as the
scaﬀold has been described.4
An eﬃcient approach for the design and parallel solid-
phase synthesis of unique tetrasubstituted oxopiperazinium
derivatives has been presented. The synthetic procedure
involved a seven-step sequence carried out starting from
resin-bound dipeptides. The desired compounds were
obtained in good yields and high purity.52.2. Solution-phase synthesis
A new strategy employing an Ugi four-component reaction
and a palladium-assisted intramolecular N-aryl amidation
reaction has been reported. The straightforward two-step
synthesis generates N-heterocyclic compounds with four
points of diversity and is also suitable for the generation
of compound libraries.62.3. Scaﬀolds for combinatorial libraries
Synthesis of bis-ornithine, a new Ca,a-disubstituted a-
amino acid bearing orthogonally protected a and d
amine groups has been reported. Dipeptides containing
bis-ornithine have been synthesised in solution, and one
of these compounds Boc-bAla-bisOrn(Alloc)2-OH has
been attached to a solid support and used as template for
the synthesis of a symmetrical assemblage of peptides.7
A bicyclic scaﬀold derived from the natural monosaccha-
ride D-glucose, and possessing several diversity sites, was
linked to various resins through the primary (C-6) hydroxyl
and decorated on the solid phase.82.4. Solid-phase supported reagents
Monomeric [Cr(pyridine)4F2]
+Br has been immobilised
onto the dipyridyl-TentaGel resin and used for the allyl-
ations of aldehydes to give the corresponding homoallylic
alcohols in excellent yields. The recovered CrF2-dipyr-
idyl-TentaGel resins can be utilized multiple times without
a decrease of reactivity.9
A rapid and eﬃcient one-pot method, mediated by a
polymer-supported carbodiimide, for the synthesis of 2-
aminobenzimidazoles and related heterocycles has been
described.10
Multifunctionalised dihydropyrimidine-5-carboxylic
amides and esters are generated in a multistep sequence
integrating a variety of enabling and high throughput tech-
nologies such as automated or parallel microwave synthe-
sis, the use of polymer-supported reagents, ﬂuorous
synthesis and puriﬁcation strategies, and a continuous ﬂow
hydrogenation system.11
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tive serine ester backbone, serine-based nucleobase-linked
polyester (SNE), has been synthesised. Reaction conditions
were thoroughly examined for the ester bond formation by
using a new phosphonium-type condensing reagent on a
solid support without racemisation.12
Chiral metalloporphyrin (Fe, Ru) complexes, functional-
ised with four vinyl groups, have been polymerised with
styrene and divinylbenzene (or ethylene glycol) to obtain
supported iron and ruthenium complexes. The hetero-
geneous asymmetric oxidation of sulphides and styrene
derivatives has been carried out by using these polymers
as catalysts.13
2.5. Novel resins, linkers and techniques
It has been demonstrated that a solid support containing a
novel universal linker could be eﬃciently used to synthesise
both phosphorothioate oligodeoxyribonucleotides and
second-generation 2 0-O-methoxyethyloligoribonucleotides
with high yield and quality.14
A method for the eﬃcient construction of small molecule
macroarrays using microwave-assisted SPOT-synthesis
has been reported. Macroarrays of 1,3-diphenylpropenones
(chalcones) were synthesized rapidly and in high purity
starting from robust, Wang-linker-derivatised planar
supports.15
Polystyrene resins cross-linked with di(ethylene glycol)
dimethacrylate (DEGDMA) and tri(ethylene glycol)
dimethacrylate (TEGDMA), DEGDMA–PS and TEG-
DMA–PS, have been synthesised by suspension copoly-
merization and used for the synthesis of a diﬃcult
peptide sequence.16
2.6. Library applications
High-throughput screening of a small-molecule compound
library resulted in the identiﬁcation of a novel series of N-
acyl 2-aminobenzimidazoles that are potent inhibitors of
interleukin-1 receptor-associated kinase-4.17
A fragment-based drug discovery approach to the synthesis
and identiﬁcation of small molecule inhibitors of bovine
carbonic anhydrase II (bCA II) has been described. The
classical bCA II recognition fragment is an aromatic sul-
fonamide (ArSO2NH2) moiety that was incorporated into
a scaﬀold building block, which was subsequently deriva-
tised by dynamic combinatorial chemistry utilizing alkene
cross metathesis as the reversible reaction.18
The donor–acceptor interaction between a tertiary amine
and an aldehyde, ﬁrst observed among a select class of
alkaloids, was deliberately established in a peptidomimetic
to mimic features of the two principal transition states of
peptide hydrolysis. The successful straightforward synthe-
sis of the peptidomimetic and its folding and inhibition
results with HIV-1 peptidase using FRET technology
encourage studies to further preorganise candidate mole-
cules and to screen the structure space by modelling and
parallel combinatorial chemistry.19A library of dimerisation inhibitors of HIV-1 protease have
been described based on crosslinked interfacial peptides.
The 54 component library was designed to contain two
modiﬁcations to the starting structure, one each in the
Northern and Southern fragments, and a rapid synthesis
and in situ screening method in microtiter plates was devel-
oped to facilitate the generation and evaluation of the
library members.20References
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